Prevention of primary islet isograft nonfunction in mice with pravastatin.
Nonspecific inflammatory damage in the early stages of transplantation is the major cause of primary islet graft nonfunction. Using murine isografts, we attempted to prevent this islet graft damage by treating recipients with pravastatin (Pravacol), a 3-hydroxy-3-methylglutaryl-coenzyme A reductase inhibitor. Nicotinamide was also tested to determine the synergistic effect of both agents. Unpurified newborn BALB/c islets, ranging in number from 1800 to 2500, were transplanted into the left renal subcapsular space of a syngeneic adult mouse made diabetic with streptozotocin. Recipient mice were divided into the following four groups, based on treatment protocols: treatment with 40 mg/kg pravastatin (group 1), 500 mg/kg nicotinamide (group 2), 40 mg/kg pravastatin and 500 mg/kg nicotinamide (group 3), and vehicle alone (group 4). Pravastatin and nicotinamide were administered orally every day for 14 days, starting on the day of transplantation (day 0). Nonfasting blood glucose levels, urine glucose levels, and the intravenous glucose tolerance test were used to monitor the diabetic state. The reversal of diabetes was defined by normoglycemia and negative urine glucose maintained for more than 7 days. After islet transplantation, levels of blood and urine glucose were significantly lower in groups 1 and 3, compared with those in group 4. K-values of an intravenous glucose tolerance test performed on day 14 were significantly higher in groups 1 and 3 than those of group 4. Reversal of diabetes had occurred in 63% of mice in group 1 and 67% in group 3, levels that were higher than those in group 2 (17%) and group 4 (0%) (P<0.02, groups 1 and 3 vs. group 4). Histological examination of grafts, biopsied on day 21, revealed well preserved islets with little sign of inflammation in groups 1 and 3, whereas grafts in groups 2 and 4 contained broken, smaller islets surrounded by severe fibrosis and mononuclear cell infiltration. Our results in mice have shown the effectiveness of pravastatin for protecting islets from nonspecific inflammatory damage. Nicotinamide did not show a synergistic effect with pravastatin at the dosage used in this study. These results indicate that pravastatin may be a useful agent for clinical islet transplantation.